levels of reading achievement among Spanish-speaking students, and the long-lasting, negative consequences of reading failure, ensuring that these students learn to read should be a high priority.
Reading and Behavior Problems
In addition to difficulties with word recognition, some children who struggle with reading have coexisting behavior problems. McGee, Prior, Williams, Smart, and Sanson (2002) found significant predictive pathways from early reading ability to later reading ability and from early reading ability to later school and attentional difficulties. Similarly, Hinshaw (1992) found a close relationship between later school difficulties, literacy, and behavior. Although the direction of the relationship is still unclear (Patterson, DeBaryshe, & Ramsey, 1989) , there is some evidence that improving reading achievement may reduce aggressive behavior. Kellam, Mayer, Rebok, and Hawkins (1998) evaluated the effects of two preventive interventions with 1,196 first-grade students. One intervention focused on reducing aggressive behavior and one focused on improving reading achievement. Kellam et al. found that gains attributable to the reading intervention led to significant reduction in teachers' ratings of aggressive behavior. However, there was no increase in reading achievement due to the reduction of aggressive behavior attributable to the behavior intervention. Thus, effective reading instruction may be one element of an effort to prevent behavior problems.
Supplemental Reading Instruction
Despite the existing potential for ensuring reading success and significantly reducing the need for remedial services among struggling readers, practical difficulties often stand in the way of providing optimal reading instruction. Teachers are hardpressed to find enough time in the day to teach the wide range of curricula required by districts and states. Reading instruction is complicated by children who enter school without the foundational literacy skills typically acquired in the preschool years (Biemiller, 1999; Whitehurst & Lonigan, 1998) , by a burgeoning population of children who speak English as a second language, and by children with behavior problems. Coupled with the challenges and immense importance of teaching children to read in a relatively brief time frame, supplemental reading instruction is a promising approach for helping students at risk for reading difficulty develop essential literacy skills without missing important classroom instruction.
Efficacy of Supplemental Reading Instruction
Studies have documented the value of supplemental reading instruction for young English-speaking children at risk for reading difficulties (Foorman et al., 1998; O'Connor, 2000; Torgesen et al., 1997; Torgesen, Wagner, Rashotte, & Herron, 1999; Vellutino et al., 1996) . Findings from these studies consistently indicate that children who received supplemental instruction in word-level reading skills and comprehension strategies in small, homogeneous groups improved their reading skills more than did children who began at similar skill levels but did not receive extra instruction. Although we know less about the effectiveness of supplemental instruction for Spanish-speaking children, research indicates that English language learners and native English speakers follow similar paths in the development of early literacy skills (Lindsey, Manis, & Bailey, 2003) . Further, findings indicate that English language learners can learn phonemic awareness and word identification skills in English at the same rate as native English speakers (Gersten & Geva, 2003) . A small number of intervention studies have demonstrated that supplemental instruction can improve reading outcomes for Spanish-speaking children and that level of English oral language proficiency is not a factor in their ability to benefit from English reading instruction. For example, Linan-Thompson and Hickman-Davis (2002) found that low-SES second-grade Spanish-speaking children who received explicit and systematic supplemental reading instruction improved their English reading skills as much as native-English-speaking children. Similarly, Quiroga, Lemos-Britton, Mostafapour, Abbott, and Berninger (2002) found that Spanish-speaking first-grade children who received training in phonemic awareness and the alphabetic principle improved in English word-level reading beyond the level expected on the basis of their Spanish and English oral language skill. Based on these findings, supplemental reading instruction seems a viable approach to boost the reading achievement of Spanish-speaking students, and it does not need to wait until they become fluent in English. However, more evidence is needed to determine if supplemental instruction is equally effective across grade levels and in settings where children have a wide range of English language proficiency.
Purpose of the Study
The purpose of this study was to compare the effects of supplemental versus no supplemental instruction on the reading achievement of a diverse sample of students at risk for reading difficulty. Given the wide-ranging demographics and instructional needs of children in classrooms across the country, this study was designed to include a sample of children with the range of behavior and early literacy deficits that have been shown to affect reading outcomes. We included students with behavior problems because of their increasing numbers in the classroom (Walker, Ramsey, & Gresham, 2004) and because of the frequent coexistence of difficulties with reading and problem behavior (Hinshaw, 1992) . Likewise, we included Hispanic students because of their high rates of academic failure and their increasing numbers in American classrooms. Al-though the sources of reading difficulty differed, we hypothesized that supplemental reading instruction that used explicit instruction to develop word recognition skills, accompanied by clear feedback, active engagement, and cumulative review, would help students at risk for reading difficulties develop foundational reading skills. This article describes the effects of a supplemental reading program for a sample of kindergarten through Grade 3 (K-3) students who were at risk for reading difficulties. The target population included Hispanic and non-Hispanic students, and students with and without behavior problems. Instruction was part of the Schools and Homes in Partnership Project (SHIP), a community-based intervention that provided parents with parenting classes and early elementary students with reading instruction and social skills training. The study took place in four communities, three of which had large Mexican American populations. (See Smolkowski et al., 2005 , for results related to the parenting skills training and social skills intervention.)
For the supplemental instruction, we used Reading Mastery (Engelmann & Bruner, 1988) and Corrective Reading (Engelmann, Carnine, & Johnson, 1988) . We used these curricula for the intervention because they focus on the development of foundational word recognition skills identified as essential to skilled reading (Rayner et al., 2001 ) and because they incorporate the frequent opportunities for practice and review that help students learn and remember new skills. We hypothesized that the explicit instruction, clear feedback, active student engagement, and cumulative review that characterize Reading Mastery and Corrective Reading would help struggling readers by providing the scaffolding that would help them focus on important information and practice new skills. Both programs have been evaluated in whole-class and smallgroup conditions (G. L. Adams & Engelmann, 1996; Stahl & Miller, 1989) . Students received 30 minutes of supplemental instruction daily for 2 years.
Earlier papers reported the effects of reading instruction for a subsample of the students included in the present report. One paper reported effects at the end of the intervention (Gunn, Biglan, Smolkowski, & Ary, 2000) ; a second article reported effects 1 year after the intervention ended (Gunn, Smolkowski, Biglan, & Black, 2002) . At the end of the 2-year intervention, students who received the supplemental instruction performed better on measures of word attack, word identification, oral reading fluency, vocabulary, and reading comprehension. One year after the intervention, students in the supplemental instruction group still showed greater improvement in letter-word identification, word attack, and oral reading fluency than comparison students did. For reading comprehension, there was no overall effect for instruction but there was a significant interaction with ethnicity, indicating that effects on comprehension were still detectable for Hispanic students, but not for non-Hispanic students. This article goes beyond these reports in three ways. First, it reports results for a larger sample of students, as we added four schools to the study. Second, it examines the effects of instruction over a 4-year period, including 2 years after the end of instruction. Third, it provides a random coefficients analysis (Nich & Carroll, 1997; Singer & Willett, 2003) of the data so that we can examine growth in reading skill in a single analysis over 4 years.
Method

Design
We screened Hispanic and European American K-3 students in 13 schools across four Oregon communities on measures of reading skill and aggressive social behavior. We invited families to participate in the study if their child met criteria in a least one of these areas. Those who agreed to participate were randomly assigned to receive or not receive a comprehensive intervention that had three components: (a) 30 minutes daily of supplemental reading instruction, (b) parent training, and (c) a social skills intervention. We provided the intervention over a 2-year period, conducting a comprehensive assessment of students' reading skills and social behavior before the beginning of the intervention and in the spring of each school year for 4 years. Thus, the Time 1 (T 1 ) assessment occurred before intervention began, the Time 3 (T 3 ) assessment occurred immediately after intervention, and the Time 5 (T 5 ) assessment occurred 2 years following the end of the intervention.
Four communities participated in the project. In 1997, the school districts based in these communities served 3,722 students in Community A, 4,980 students in Community B, 3,647 students in Community C, and 11,227 students in Community D. In the fall of 1997, the proportion of Hispanics enrolled in each school district was 30.9% in A, 25.0% in B, 59.7% in C, and 4.6% in D. All the public elementary schools within each of the four communities were eligible to participate. One of 5 schools in Community A, 5 of 6 schools in Community B, 4 of 4 schools in Community C, and 4 of 16 schools in Community D participated.
Participants
Screening Procedures. We screened 4,004 students from a population of 4,508 K-3 students in the 14 participating elementary schools to identify students who showed reading deficits or aggressive social behavior. During the spring of the year before intervention, students in kindergarten and first and second grades received screening. In the fall of the first intervention year, new kindergarten students received screening, along with new students who had transferred into Grades 1, 2, or 3 in participating schools.
The sample included all K-3 students rated by their teachers as high in aggressive behavior or as performing below grade level on the screening measures of early literacy skills. A total of 438 students met the screening criteria. From those meeting the criteria, we recruited 359 families. Of the families recruited, 28 moved or dropped out of the study before randomization, and another 32 moved, did not qualify for the reading intervention (i.e., they could read above grade level at pretest), or were dropped for other reasons (e.g., one control was contaminated), leaving 299 participants. Of these students, 159 (53.2%) were Hispanic and 140 (46.8%) were non-Hispanic. The study had 161 (53.8%) boys and 138 (46.2%) girls. At the outset of the study, the distribution of students across grades was K, 51 (17.1%); Grade 1, 87 (29.1%); Grade 2, 90 (30%); and Grade 3, 71 (23.7%). Table 1 presents the student characteristics.
School staff contacted the parents of students who met screening criteria to ask if they were interested in project staff talking to them about the project. Project staff called those who agreed and scheduled a home visit to describe the project in detail and to invite families to participate. Parents who agreed to participate signed an informed-consent form and provided demographic information. Parents also provided information about their ethnic identity, nativity, and language use. These data indicated that 94% of the Hispanic parents were of Mexican heritage, 5% were from Central America, and the remainder were from other Latin American countries. About 9% were born in the United States, 85% in Mexico, and the remainder in another Latin American country; 84% of Hispanic parents spoke only or mostly Spanish. The non-Hispanic parents were European American and spoke English.
Baseline Assessments and Randomization Procedures
Baseline assessments were used instead of the screening measures for randomization and for channeling students into specific intervention components. Prior to randomization, participating students were given the Word Attack and Word Identification subtests of the Woodcock-Johnson Tests of Achievement (WJ-R ACH; Woodcock & Mather, 1990 ) and a measure of oral reading fluency to measure their grade-level reading ability. Their teachers completed the Walker-McConnell Test of Social Skills (Walker & McConnell, 1988) . All students who scored above 3.0 on the measure of social skills were grouped by grade and ethnicity (Hispanic or non-Hispanic), within community. They were rank ordered by their reading ability and then randomly assigned to condition, beginning with the poorest pair of readers. If single students remained from any group, they were matched across groups by reading score and randomly assigned to condition. The remaining students were matched by their scores on the Walker-McConnell and similarly assigned to condition. Students in the intervention condition who were below grade level on at least two of 
Intervention Components
There were three intervention components: supplemental reading instruction, parent training, and social behavioral interventions.
Supplemental Reading Instruction. One hundred fortyeight students received the supplemental reading instruction. This sample included 80 students who were initially screened into the study on the basis of poor reading skills and 68 students who were initially screened into the study on the basis of aggressive social behavior and who also had poor reading skills (defined as below-grade-level performance on two or more of the reading baseline measures). Seventeen participants (6.6%) received special education services for reading, and 27 (10.5%) received Chapter services for reading.
The primary emphasis of the reading program in this study was the development of fluent word recognition skills through instruction in phonemic awareness and phonics, with practice reading decodable text. Students in the experimental condition received 6 to 7 months of supplemental reading instruction in their first year in the study and a full academic year (i.e., 9 months) of instruction in the second year. Instruction in the first year was shorter because of the time required to recruit families and conduct baseline assessments. During the summer between the first and second years of the intervention, 76 students (34 girls and 42 boys) attended a 5-week summer school in their community. They received 30 minutes of reading instruction 3 days a week using the same instructional methods and curriculum used during the school year.
Intervention students received the supplemental instruction as a pullout program during the school day at a time that their teachers determined would not interfere with key classroom instruction. All participants, treatment and control, also received daily reading instruction in their classrooms. Our interviews with the teachers revealed that their approaches to teaching reading varied widely. However, random assignment of treatment and control children within the same classroom should control for that variability and maintain the internal validity of comparisons between conditions. Nine instructional assistants (IAs) hired from the project communities provided the supplemental instruction. The IAs were an asset to the project because they understood their community norms and were able to relate well to participants.
Three assistants were certified teachers with 5 to 7 years of teaching experience. Seven of the nine had some previous experience working with elementary school students in smallgroup or tutorial settings. Two assistants spoke Spanish and English.
In the month before the intervention, the IAs received 10 hours of training on teaching lessons, motivating students, and managing students' behavior. The training also included an overview of the research findings on reading acquisition (M. J. Adams, 1990; Anderson, Hiebert, Scott, & Wilkinson, 1985; Snow, Burns, & Griffin, 1998; Stanovich, 1986) . One of the authors served as the trainer.
Students were tested and placed in Reading Mastery if they were beginning readers in first or second grade. Reading Mastery initially teaches beginning readers phonemic awareness and sound-letter correspondence, and then teaches them how to sound out and blend words that they practice reading in decodable text. Third and fourth graders learned with Corrective Reading. Developers designed this program for older students who lack basic decoding skills or read below grade level. The program provides explicit instruction in soundletter correspondence and spelling, with an emphasis on building fluency. New sounds are introduced at a slightly faster rate than in Reading Mastery, and the stories are geared to the interests of older students. About 5 to 7 minutes were spent daily on phonics and 10 to 15 minutes on word reading and spelling; and the remainder of the 30 minutes was spent on repeated reading of passages to build fluency and accuracy. In both programs, students received instruction in groups of two or three. Three students who could not participate in groups because of scheduling limitations received one-to-one instruction. Students in both programs usually completed one lesson a day, although the IAs spent more time, if needed, with the Spanishspeaking students to explain unfamiliar English vocabulary and to develop their background knowledge for comprehension.
To document fidelity of implementation, we observed the instructional assistants weekly during the first month of supplemental instruction and twice a month thereafter. One of the researchers or an assistant (both former teachers of reading) observed the instruction with a copy of the lesson plan and documented how closely the IAs followed the lesson plans. Observers also kept a tally of student errors and teachers' corrective feedback. Across observations, lessons were followed with 90% to 100% fidelity. The supervisors met individually with the IAs after the lesson to give them feedback on their instruction and to discuss questions or concerns with particular students. The observers taught a subsequent lesson, if needed, to demonstrate a particular instructional approach. Supervisors and IAs also met as a group twice a month to practice and refine instructional approaches and to discuss the progress of individual students.
Parent Training. All parents were offered the Incredible Years parent training program (Webster-Stratton, 1992a).
The program was provided in 12 to 16 sessions. Groups of 5 to 14 parents met weekly for 2.25 hours with two facilitators. During each session, parents viewed videotaped vignettes of parent-child interactions, discussed effective parenting methods, and role-played preferred strategies. Assignments to practice new skills were given each week. Childcare and dinner were provided. Groups were conducted in Spanish or English, depending on the parents' language preferences. Sixty-two percent of parents attended one or more sessions, but only 43% attended six or more sessions. Participants completed an average of 5.88 parent-training sessions (SD = 6.18).
Social Behavior Interventions. Two programs were used to teach students how to manage their behavior in classrooms and in interactions with peers outside of classes. Twenty-seven students received Contingencies for Learning Academic and Social Skills (CLASS; Hops & Walker, 1988) . This program is designed to reduce acting-out behaviors of young children by teaching and reinforcing appropriate classroom behaviors to individual students. In Phase 1 (1-5 days), a trained consultant worked with the target child by awarding points and praise for target behavior. In Phase 2, the teacher took over from the consultant. Because CLASS requires direct teacher involvement for successful maintenance of the skills introduced by the consultant, some teachers chose not to implement this intervention with participating students. Students of those teachers (n = 99) received the Dina Dinosaur's Social Skills and Problem-Solving Curriculum (WebsterStratton, 1992b) from a trained project interventionist. The program uses puppets and videotaped modeling to teach appropriate classroom and social behavior to small groups of children. Dinosaur School met after school for approximately 20 sessions. The groups ranged in size from 4 to 10 children. Each group had two adult leaders. Thirty-three percent of participants did not attend Dinosaur School. Out of approximately 30 sessions, 63% of participants attended fewer than 15.
Measures
Screening. We asked teachers to rate the frequency of specific behaviors in the previous 2 months for each of their students with the 25-item Aggression scale of the Teacher Rating Form (TRF) of the Child Behavior Checklist (CBCL; Achenbach, 1991) . The TRF did not require training to complete, but teachers received payment to compensate them for their time. We measured early literacy skill with tests geared to the students' age and grade at the time of screening. In kindergarten, the screening measures were the letter naming fluency (LNF), phoneme segmentation, and onset fluency tasks from the DIBELS (Good, Kaminski, Laimon, & Johnson, 1992) . In Grade 1, the measures were phoneme segmentation fluency and two 1-minute samples of oral reading fluency, and in Grade 2, the measures were three 1-minute samples of oral reading fluency. Averaging the raw scores on the screening measures created a composite score for reading skill for students in each grade.
A two-stage procedure used these screening data to determine eligibility for the study. First, children were eligible for the study if they were above the 95th percentile (T score of 67) on the Aggression scale of the CBCL. Second, if students did not meet this criterion on aggressive behavior, they were eligible based on the reading tests, if they scored in the bottom 5% of the distribution in their grade level in their community.
Annual Assessments. Assessors who were unaware of the child's intervention status administered all tests. At baseline and at the end of the first year of intervention, we measured students' growth in word-level reading skills. At the end of the second year of intervention and at each remaining assessment, we also measured their growth in vocabulary and comprehension. We used four subtests of the WoodcockJohnson Revised Tests of Achievement (WJ-R; Woodcock & Mather, 1989) to measure growth in reading skill. The LetterWord Identification subtest measured the ability to identify letter names and read irregular words. Word Attack measured the ability to use phonic and structural analysis to decode words. The Passage Comprehension subtest required students to read passages and identify key words that were missing. The Reading Vocabulary subtest required students to read words and supply appropriate meanings. We analyzed and reported the WJ-R scores as W scores. According to the examiner's manual for the WJ-R (Woodcock & Mather, 1989 , 1990 , W scores are based on an equal interval scale that is centered on a value of 500. In addition, Table 2 presents the means and standard deviations for T 1 , T 3 , and T 5 as standard scores.
Researchers measured oral reading fluency by having students read three grade-level passages (Markell & Deno, 1997) , using the same procedure used for the initial screening. Oral reading fluency is defined as the speed at which students read connected text. It is expressed as the number of words read correctly per minute. We measured reading fluency at each time point because several theoretical frameworks suggest that oral reading fluency is a prerequisite skill for the development of comprehension and serves as an indicator of overall reading ability (Fuchs et al., 2001; LaBerge & Samuels, 1974; Stanovich, 1980) . For example, Fuchs and colleagues (Fuchs, Fuchs, & Maxwell, 1988) found that a measure of oral reading fluency correlated .91 with the Reading Comprehension subtest of the Stanford Achievement Test (Harcourt Brace, 1996) among middle school students with a reading disability. Similarly, Jenkins, Fuchs, Espin, van den Broek, and Deno (2000) found that measures of oral reading fluency and comprehension were highly correlated. 
Language Proficiency. Project assessors who spoke Spanish and English assessed Spanish and English language
Sample Maintenance
Parents received payment for their participation in the study. At each assessment, they received $30 for completing a parent questionnaire and a $10 gift certificate if they returned the questionnaire within 10 days. They also received $15 for providing data about social behavior in a series of three brief phone interviews at each time point. We paid teachers $30 for completing the screening measures for all students in their class and $5 for each child they rated on the Walker-McConnell. Project staff made extensive efforts to maintain families in the sample. Although students began the study in 14 schools, they had dispersed to 78 schools by the T 5 assessment. During the nonassessment phases of each study year (September through March), staff mailed families a newsletter with a gift certificate to a grocery store in their community. In April, they received another newsletter with a reminder of the approaching assessment. This letter also told families how many years they had participated in the project. All mailings, including newsletters and birthday cards, included a toll-free number that participating families were encouraged to use to update their address and phone number. As an incentive, we gave families $10 each time they sent us new information.
At each assessment, parents were asked to give us telephone numbers for family or friends whom we could contact if their information was no longer current and we could not reach them. This information was used if mailings were returned with no forwarding address or if we received a card from the post office indicating that a family had moved. Once a family was contacted, we asked them for written permission to test their child at the new school. This was followed by a contact with the school principal to explain the study and ask permission to schedule an assessment with the student's teacher.
Attrition
Reading data were available from 190 students at all five time points. Table 2 presents the number of students tested at baseline (T 1 ), at the end of the intervention (T 3 ), and 2 years after the intervention (T 5 ). This distribution of missing data did not differ by intervention condition. A series of chi-square analyses of the relationship between missing data and condition at each time point showed that the number of missing cases did not differ by condition at any time point.
We then examined whether there was an interaction between condition and the number of time points at which the student had missing data, for each of the T 1 reading measures (letter-word identification, word attack, and oral reading fluency). A significant interaction would indicate a systematic difference between conditions in the skill level of the students who did not provide data and would threaten the internal validity of the study. These analyses did not indicate any significant interactions.
Next, we tested for interactions between condition and missing data on T 1 reading scores at each individual time point. That is, we analyzed whether those who had missing data at any given assessment differed between conditions in their T 1 scores on any reading measure. Here, too, significant results would threaten internal validity. There were no significant interactions for those missing data at T 2 or T 3 . At T 4 , there was one significant interaction for letter-word identification, F(1, 230) = 8.098, p = .005. It showed that, among the students who were missing data at this time point, the intervention condition had more students than the control condition who had scored low on this measure at T 1 . The same interaction was found for letter-word identification at T 5 , F(1, 230) = 7.515, p = .005.
Overview of Analysis
To model appropriately the repeated assessments nested within individuals, and individuals nested within treatment condition, we conducted a random coefficients analysis, also known as a random-effects regression, linear mixed model, or multilevel model (Kreft & de Leeuw, 1998; Murray, 1998; Nich & Carroll, 1997; Singer & Willett, 2003; Wallace & Green, 2002) . The data were analyzed with SAS PROC MIXED (Littell, Milliken, Stroup, & Wolfinger, 1996; SAS Institute, 1999; Singer, 1998 Singer, , 2002 . The random coefficients model can be represented by two sets of equations, one that models within-person assessments and one that models individual students. This overview describes the standard multilevel model (Kreft & de Leeuw, 1998; Singer & Willett, 2003) and then discusses several extensions used in the analyses reported below.
The first equation represents the within-person model: The terms Y ij , T ij , and r ij represent the dependent variable, the effect of time, and random error for each assessment occasion i within each individual j. From this model, we obtain estimates of π 0j and π 1j , the intercept and slope, for the jth individual's trajectory across time. The specification of T ij determines the type of slope and the placement of the intercept. We typically code T ij to model linear growth and to place the intercept at the first measurement occasion. That is, we set T 1j to 0 for every participant j and increment T ij equally at each assessment occasion i thereafter, which means that we set T 2j to 1, T 3j to 2, and so on. With this specification, then, the slope parameter, π 1j , estimates the average increase in the dependent variable per measurement occasion for individual j.
The next two equations represent the between-person intercept and slope, respectively, and allow us to test the effect of condition. We coded C j = 0 for control students and 1 for intervention students:
The first equation models the average control-group intercept, β 00 , and the deviation from that control-group average due to condition, β 01 . The second equation estimates the average control-group growth, β 10 , and the deviation from that normative growth due to the intervention, β 11 . Thus, the magnitude and statistical significance of the β 01 and β 11 estimates represent the effect of supplemental reading instruction on the intercept and slope of the reading measures; these terms represent our primary hypotheses. The equations above also include individual-level random variation around the intercept, u 0j , and slope, u 1j .
Substituting the second two equations into the first and rearranging terms, we obtain the following model, with the fixed and random terms grouped, which we estimate with SAS PROC MIXED (Littell et al., 1996; Singer, 1998 Singer, , 2002 Singer & Willett, 2003) :
The model presented so far places the intercept at the initial assessment occasion, T 1 , before intervention. When the intercept is set at this point, differences between conditions on the intercept are not expected, because students were randomized to condition. However, one can set intercept at other time points (Singer & Willett, 2003) . By setting it at T 3 , we test for effects of the intervention at the end of intervention. By setting it at T 5 (by setting T 1j to −4, T 2j to −3, T 3j to −2, T 4j to −1, and T 5j to 0), we test for effects 2 years following the intervention. In what follows, we report results with the intercept at each of these time points, as each provides unique information about the effect of the intervention.
We also included a term for quadratic growth, T ij 2 , and its interaction with condition because we expected that a linear term might not adequately model the underlying data. When we found statistically significant quadratic growth, we also examined both intercept and slope differences at pretest, with intercept at T 1 , and immediately after intervention, with intercept at T 3 , as well as at T 5 .
It is important to note that changes in placement of the intercept do not change the model. That is, two linear growth models that have different intercepts but are otherwise identical provide the same set of curves and the same model fit statistics. Only the intercept estimates differ. With a quadratic effect, changing the intercept will affect estimates of the slope, but different estimates still describe the same set of curves. They just do so from different reference points, namely, the slope at the given point of intercept. Thus, there is some redundancy in the testing of effects when we vary the intercept. These are not independent tests, but they allow us to pinpoint the effects of the intervention in time.
We examined a number of additions or modifications to this basic random coefficients model. The nature of this sample is complicated, with participants recruited by different criteria, approximately half our sample consisting of Hispanic families, and so on. The analysis included dichotomous terms for key background influences: gender, selection criteria, either poor reading or aggressive behavior, ethnicity, and grade level. We expected main effects and interactions with time for these factors, especially selection criteria, ethnicity, and grade level, but we were unsure about their interactions with treatment effects. For each of these background variables, then, we tested its main effect and its interactions with time, condition, and time by condition. The inclusion of these terms also reduces the impact of potential confounding effects, such as with ethnicity and selection criteria.
We removed nonsignificant effects from each model. We fixed the denominator degrees of freedom, however, to that which we specified for the full model to maintain unbiased p value estimates (Harrell, 2001 ): 268 for letter-word identification, word attack, and oral reading fluency, and 179 for passage comprehension and vocabulary. This conservative approach uses 1 degree of freedom for each variable or interaction, whether the variable is retained in the analysis or not. This is, in essence, a penalty for exploring each relationship and should lead to more robust findings.
As is the case with all longitudinal studies, some participants failed to provide data for one or more of the assessments. Maximum likelihood models with time as a random variable, such as the random coefficients model employed here, allow the use of all available data from all assessments, reducing bias and increasing power (Laird, 1988; Nich & Carroll, 1997) . We assumed that the missing data were missing at random or ignorable. Random coefficients analyses generate appropriate models with such missing data-when the missing data mechanism does not depend on unobserved determinants (Little, 1995; Little & Rubin, 1987; Singer & Willett, 2003) . Figure 1 depicts the results for letter-word identification W scores. As noted above, the presentation of results begins with analyses that placed the intercept at T 1 and at T 3 , immediately after intervention, and then presents results for the intercept set at T 5 . Results for T 1 and T 3 are not entirely new; they parallel those previously reported (Gunn, Biglan, Smolkowski, & Ary, 2000; Gunn, Smolkowski, Biglan, & Black, 2002) . The present analysis, however, includes a larger sample of students, data from the final assessment, T 5 , and a more sophisticated analysis method.
Results
Letter-Word Identification
With intercept at T 1 , we found a statistically significant slope by condition effect (t = 2.82, p = .0052). Intervention students gained faster than controls on letter-word identification. As expected, intervention students did not differ from controls at T 1 (t = −0.79, p = .4331). There was a significant quadratic effect (t = −4.32, p < .0001), which did not quite differ according to condition (t = −1.93, p = .0545). Because this latter effect could have mitigated against the value of the intervention and because the p value was very close to .05, we included it in the model.
We did not find a statistically significant condition effect with the intercept placed at T 3, the end of the intervention (t = 1.71, p = .0887). There was, however, a difference in slope, with letter-word identification growing faster among intervention students than among controls (t = 2.62, p = .0092).
To estimate the long-term effects, we placed the intercept at T 5 , 2 years after the end of intervention. There was a statistically significant difference between conditions at the T 5 intercept (t = 2.12, p = .0346). This intercept difference at T 5 represented an effect size, Cohen's d, of 0.25 standard deviations (Cohen, 1987; Rosenthal & Rosnow, 1991) . Due to the quadratic effect, the intervention students were no longer increasing at a rate greater than controls (t = −0.60, p = .5461). That is, intervention-and control-group trajectories, by T 5 , THE JOURNAL OF SPECIAL EDUCATION VOL. 39/NO. 2/2005 75 FIGURE 1. Growth curves for letter-word identification W score within each condition (dark lines) and for condition by selection, aggressive behavior or poor reading skills.
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had become nearly parallel. See Tables 3 through 7 for model estimates.
The model included several additional statistically significant terms. We found a statistically significant time by condition by selection criterion term (t = −2.12, p = .0349) as well as a statistically significant selection criteria term (t = 3.01, p = .0029). The condition by selection and time by selection terms, however, were not significantly different. As indicated in Figure 1 , the students selected by their aggressive behavior began higher than those students selected for their reading difficulties did. The intervention improved the slope of letter-word identification scores for poor readers but not for the aggressive students. By T 5 , however, the intercepts differed between conditions for both groups, as the condition by selection interaction was not significant. We also found statistically significant effects at the T 5 intercept and by time for ethnicity and for grade level, but neither interacted with condition. Figure 2 shows the slopes estimated by the random coefficients analysis for word attack W scores. As expected, at T 1 the groups did not differ (t = 0.73, p = .4680). However, students who received supplemental instruction had a higher slope than controls from their T 1 intercept (t = 4.18, p < .0001). The model estimated a statistically significant condition by quadratic slope (t = −4.95, p < .0001), which represents a concave-down shape for intervention participants.
Word Attack
Moving the intercept to T 3 , we found statistically significant differences between conditions at that point (t = 3.25, p = .0013). Word attack scores from both groups of students continued to increase over time, with statistically significant growth for controls (t = 16.83, p < .0001) but no difference between conditions (t = −0.28, p = .7761). With the change in intercept, from T 1 to T 3 , the quadratic effects remain identical to those presented above.
By the final assessment, 2 years after intervention, the treatment groups no longer differed (t = 0.22, p = .8274). Control group scores were still increasing (t = 8.40, p < .0001), but the scores from the intervention students, which were higher than controls at T 3 , were increasing at a slower rate by T 5 (t = −4.23, p < .0001).
To summarize, word attack skills improved at a greater rate from T 1 for those who received instruction. Their greater rate of growth in word-attack skills leveled off at T 3 , but their earlier, higher rate of growth in reading skill left them at a higher level than their controls at T 3 . At T 5 , however, growth in word attack had diminished for intervention students, so that control and intervention students no longer differed in mean word attack. The analysis of word attack scores also involved a statistically significant slope by condition by ethnicity effect, and we found a simple main effect for ethnicity at T 1 . As shown in Figure 2 , Hispanic control students' scores began at a lower level than those of their non-Hispanic, control-group classmates (t = −2.22, p = .0276), and both Hispanic and nonHispanic control groups improved at the same rate (t = 0.88, p = .3776). As expected, Hispanic students in the intervention condition did not differ at T 1 from Hispanic controls (t = −1.13, p = .2591). Non-Hispanic students in the intervention condition improved at a greater rate than their controls (t = 4.18, p < .0001), and Hispanic intervention students improved even more quickly (t = 2.29, p = .0228). With the intercept at T 3 , we found that, on average, ethnicity no longer accounted for a difference in word attack W scores (t = −1.67, p = .0954), nor did it interact with condition (t = 0.52, p = .6043), but as reported above, the intervention conditions significantly differed. We did not find ethnicity main effects at T 5 (t = −0.76, p = .4485) or an interaction with condition (t = 1.56, p = .1205), but at T 5 , we no longer found a difference between conditions.
For word attack scores, we also found effects for selection criteria and grade level. For selection criteria, we found only main effect (t = 4.75, p < .0001). For grade level, we found that older students started higher (t = 12.82, p < .0001), as we expected, but they improved at a slower rate (t = −8.22, p < .0001). By T 5 , older students no longer differed from younger students (t = 1.02, p = .3089). Neither selection criteria nor grade level differed by condition. Figure 3 shows the growth curves for oral reading fluency. With the intercept at T 1 , oral reading fluency scores and correct words per minute (CWPM) did not differ by condition (t = 0.69, p = .4890), and there was no quadratic trend. However, scores increased at a significantly faster rate for intervention than for control students (t = 2.50, p = .0129). Placing the intercept at T 3 , we found significant group differences for condition (t = 2.10, p = .0365), and the difference had widened by T 5 (t = 2.46, p = .0144). From the estimated curves, intervention students at T 1 read less than 2 CWPM faster than controls, but by T 5 , they read almost 14 CWPM faster. For oral reading fluency, we found no interactions with condition other than slope. However, we did find significant main effect differences between Hispanics and non-Hispanics (t = −3.42, p = .0007) and between older and younger students (t = 9.67, p < .0001). In addition, we found slope by gender (t = −2.46, p = .0145) and slope by selection criteria (t = 1.96, p = .0505) interactions, where female students and students selected because of reading difficulty grew faster than males and students selected because of their aggressive behavior. 
Oral Reading Fluency
Passage Comprehension
We collected all passage comprehension data after the end of supplemental reading instruction. Control students' scores increased from T 3 to T 5 , and intervention students improved at the same rate (t = −.90, p = .3703). With the intercept at T 3 , the students who received supplemental instruction scored higher than their controls (t = 2.12, p = .0357), as they did at T 5 (t = 2.09, p = .0383). For passage comprehension, we also found a quadratic effect (t = −6.26, p < .0001), giving curves a concavedown shape, but there was no interaction with condition. Thus, students' scores, in general, grew faster from T 3 to T 4 , and leveled off from T 4 to T 5 , as shown in Figure 4 . Intervention students, however, scored higher across all time points. Scores differed by grade level and selection criteria, but those differences did not involve condition. With the intercept at T 3 , older students performed considerably better (t = 8.51, p < .0001) but increased at a slower pace (t = −9.10, p < .0001). Students selected into the study for their aggressive behavior also performed better (t = 5.85, p < .0001) and increased at a slower rate (t = −2.14, p = .0340).
Reading Vocabulary
The estimated growth curves for vocabulary scores looked very similar to those for passage comprehension. Students' scores increased (t = 12.56, p < .0001) with the intercept at T 3 . The model included a significant quadratic term (t = 4.65, p < .0001), but no quadratic interaction with condition. The curves for control students, then, increased across time with a concave-down shape, showing a lesser rate of increase by T 5 (t = 4.61, p < .0001). Intervention participants scored higher at T 3 (t = 2.02, p = .0446), but not quite so high at T 5 (t = 1.79, p = .0751). Grade level, selection criteria, and ethnicity all had an influence on vocabulary scores, but none interacted with condition. As with comprehension, older students scored higher at T 3 (t = 8.88, p < .0001) but increased at a slower rate (t = −7.98, p < .0001). Students selected into the study due to their aggressive behavior performed better on average (t = 5.34, p < .0001) than those selected by their poor reading skills. Hispanic children performed worse, in general, than non-Hispanic children (t = −3.39, p = .0009).
Scoring Methods
The Woodcock-Johnson Tests of Achievement provide several different scoring methods, including raw scores, W scores, normal curve equivalent (NCE) scores, T scores, stanine scores, standardized scores, percentile ranks, and extended percentile scores. The literature is not entirely clear about the most appropriate scoring method to use for research. We have analyzed our data with raw scores, NCE scores, and W scores and presented the latter. The results of the analyses with raw scores and NCE scores, however, differed only in the details from those presented here. They did not provide substantively different findings. For example, the time by condition effect for word attack with intercept at T 1, reported above, gave a t value of 4.18 for W scores. The same analysis with NCE scores included all the same factors in the model and gave a t value of 3.77 for the time by condition effect. In the analysis with raw scores, the same effect returned a t value of 4.11. These effects are all very similar; this particular effect translates into effect sizes (Cohen, 1987) of d = 0.51, d = 0.46, and d = 0.50, respectively. Thus, the metric used to measure effects in a randomized control trial is clearly much less important than the size of the effects themselves.
For the oral reading fluency measure, we used gradelevel passages at each assessment. The actual passage that students read varied from year to year. This raises questions about comparisons across time and between groups. Many measures of academic skills, performance, or aptitude also change across time. Items are carefully chosen, however, to make valid comparisons from grade to grade. The reading passages for our oral reading fluency measure were chosen with similar care.
For comparisons between groups, the use of different passages could also have created analytical problems, but only in a quasi-experimental design, such as when comparing only pretest with posttest without a control group or for comparisons with a nonrandomized comparison group. In a randomized trial, such as the present study, measurement error associated with variation in reading passages, at worst, should obscure the effects due to treatment. We have just shown, however, that this variation is minimal. Randomization of children within the same classrooms also maintains the internal validity of comparisons. Finally, alternative methods for collecting oral reading fluency data, such as using the same set of reading passages over time, have similarly challenging problems.
Summary of Results
From the beginning of the intervention, we found improvements in slope due to condition for the three measures collected at T 1 and T 2 . Although the effects for letter-word identification were limited to poor readers, the analyses supported intervention effects on slopes for all students with the word attack and reading comprehension measures. For word attack, both Hispanic and non-Hispanic intervention students' slopes improved over controls, and Hispanic students' slopes grew at a significantly greater rate.
At the end of the intervention, at T 3 , we found statistically significant difference between conditions on slopes for oral reading fluency and, again only for poor readers, letterword identification. At T 3 , the analyses also provided evidence for mean differences on word attack (d = 0.38), oral reading fluency (d = 0.24), reading comprehension (d = 0.29), and vocabulary (d = 0.28). (See Rosenthal & Rosnow, 1991, p. 302 , for a formula to convert a t value to Cohen's d; Cohen, 1988 .) Thus, we found evidence of intervention effects on every measure by the end of intervention.
By the final assessment, 2 years after intervention, students differed by condition on letter-word identification (d = 0.25), oral reading fluency (d = 0.29), and reading comprehension (d = 0.29). The effects for vocabulary, however, fell just under the chosen .05 alpha level (d = 0.25). Conditions differed on slopes for oral reading fluency and word attack. For word attack, the slopes had started to converge (see Figure 2) , possibly demonstrating the limits of the intervention 2 years after its conclusion. Oral reading fluency scores, however, continued to improve for intervention students.
Discussion
These results support the value of supplemental instruction in decoding skills for improving the reading achievement of K-3 students at risk for reading difficulty. Findings are consistent with other evaluations of supplemental instruction (Foorman et al., 1998; Linan-Thompson & Hickman-Davis, 2002; O'Connor, 2000; Quiroga et al., 2002; Torgesen et al., 1997; Torgesen et al., 1999; Vellutino et al., 1996) . It appears that the emphasis on developing word recognition skills, through explicit instruction in phonemic awareness and phonics, accompanied by practice reading decodable text, contributed to improvements in reading ability. Indeed, students in the intervention condition performed significantly better than their controls on measures of entry-level reading skills (i.e., letter word identification and word attack) and on measures of more advanced literacy skills (i.e., oral reading fluency, vocabulary, and comprehension). The benefits of instruction were still clear 2 years after the intervention ended.
Ethnicity
As a subgroup, the Hispanic students had lower baseline scores on the measures of word attack, word identification, and oral reading fluency. This is not surprising, given that these students had varying degrees of familiarity with English and came from homes where 84% of the parents reported speaking only or mostly Spanish. Yet, individually and as a group, the Hispanic students benefited from the supplemental reading instruction in English as much as or more than did the non-Hispanic students. Although their greater gains may be because they began the study with less proficiency in English, it is worth noting that the instruction improved their reading outcomes in comparison with the Hispanic children in the control condition. It is also worth noting that their initial level of English oral language proficiency was not a factor in their ability to benefit from instruction. The present findings are consistent with studies indicating that Spanish-speaking students can benefit from supplemental instruction in reading English (Linan-Thompson & Hickman-Davis, 2002; Quiroga et al., 2002) . Results also suggest that rather than delaying such instruction until Spanish-speaking students have developed English oral language skills, schools can help these students succeed in school by teaching them to read English as early as first grade.
Behavior
There were a few differences in performance on the reading measures between those identified as only poor readers and the students who were screened into the study based on aggressive social behavior and who were also below grade level in reading skill on the baseline reading measures. For word identification, the students selected on the behavior criterion had higher initial scores than students selected on the reading criterion. However, by T 5 the intercepts differed between conditions for both groups, as the condition by selection interaction was not significant. For oral reading fluency, there was slope by selection criteria (t = 1.96, p = .0505), where students selected because of reading difficulty grew faster than students selected because of their behavior. Nonetheless, intervention students selected on the behavior criterion made greater gains on the reading measures than their controls, suggesting that the supplemental instruction had an impact on their reading skills.
Grade Level
Students who received supplemental instruction beginning in Grades 2 and 3 benefited to the same extent as students who began instruction in kindergarten and Grade 1. This implies that the tendency of students who are poor readers at the end of Grade 1 to continue to be poor readers (e.g., Juel, 1988) is not an inherent function of their inability to learn to read in later grades. Rather, it seems likely that the lack of subsequent growth or slower growth in reading ability after first grade is due to the absence of continued high-quality instruction in the key skills that some students have not yet acquired, coupled with increasing academic demands and decreasing motivation on the part of the child. Although these factors make it increasingly difficult for older poor readers to catch up as time goes on, our findings suggest that educators can help these students.
In no analyses did we find differences by grade and intervention. That is, the intervention had an impact on the reading skills of older and younger students similarly. We suspect that the tendency of the younger students to catch up or perform better on the WJ-R subtests than the older students was because the older students were more "selected" in the sense that they had already had 1 or 2 years of reading instruction, yet were still performing below grade level. So, among older students, we may have identified those who were more difficult to remediate because of phonological processing or language deficits. However, among the younger students (who had received little or no instruction prior to entry in the study), we may have included students lacking easily taught beginning reading skills who were thus better able to gain from the supplemental instruction.
Fidelity of Implementation
The main premise of the study was that explicit supplemental reading instruction to develop word recognition skills, which was delivered with clear feedback, active engagement, and cumulative review, would be of value for the range of students in elementary classrooms who are at risk for reading difficulty. Reading Mastery and Corrective Reading were chosen for the intervention because the programs are designed to teach students to decode words and read connected text, and because they give clear guidance to teachers on how to help students master new content and skills. Although the content and instructional design features of the program were essential to the success of the intervention, it was critical that the IAs received training and ongoing coaching to implement the program well. With such support, the IAs were a valuable and cost-effective resource for helping at-risk students learn to read.
Limitations
Although supplemental instruction had clear benefits, examination of the W scores on the WJ-R subtests at T 5 indicates that there was still substantial room for improvement on most measures. Intervention students approached the national average on word identification (42nd percentile) and exceeded the national average on word attack (53rd percentile), compared with the control students' average of 30th percentile and 39th percentile, respectively. These results are in keeping with the fact that instruction concentrated on these basic skills. However, averages for vocabulary were 18th percentile for intervention and 12th percentile for control students. For comprehension, the means were the 25th and 18th percentiles, respectively. Thus, with the exception of word attack, even when they received supplemental instruction, students were still performing below the national averages for their grade-level peers. This suggests to us that all students, regardless of grade, probably needed more direct attention to developing their language skills and that the intervention should have included more emphasis on vocabulary development and comprehension strategies (Biemiller, 1999) . Although students received supplemental instruction daily, they met for only 30 minutes, instead of the 40-minute sessions recommended by the program authors. So, the shorter duration of each session may have been a factor. It is also possible that the quality of the classroom reading instruction students received after the intervention did not give them the continued instruction they needed to become grade-level readers.
Another limitation of the present study is that the intervention included parenting skills and social skills components. Therefore, we cannot state unequivocally that the improvements in reading skill were due solely to reading instruction. There was evidence that the complete intervention affected parent daily reports of antisocial behavior and parents' use of coercive discipline with boys (see Smolkowski et al., in press, for a complete discussion). Considering the finding of Kellam et al. (1998) that there was no increase in achievement due to improvements in the aggressive behavior in their behavioral intervention, it is possible, though it seems to us unlikely, that these changes contributed to improved reading skill. Moreover, the inference that it was the reading instruction that affected reading skill is bolstered by the specificity of its focus on those skills and on considerable evidence from other studies that such instruction affects reading skill (LinanThompson & Hickman-Davis, 2002; O'Connor, 2000; Torgesen, 2000) .
It is also possible that intervention students improved simply because of the extra 30 minutes of instruction they received each day and not because of the specific skills they learned. However, given the consistency of our findings with other supplemental interventions focused on explicit instruction in word-level skills, it seems likely that the content of the program, not simply additional time, contributed to reading outcomes.
It remains to be seen whether children who received supplemental instruction will continue to make adequate progress without continued support. Among previous intervention studies, Linan-Thompson and Hickman-Davis (2002) found sig-nificant effects 4 months postintervention for Hispanic students, and Torgesen (2000) noted that two other studies continue to follow reading development of monolingual children. However, at this time, little is known about the long-term effects of supplemental instruction after intervention. Thus, the results reported here extend the findings of previous studies on the effectiveness of supplemental reading instruction by reporting effects 2 years after the intervention ended.
In conclusion, supplemental reading that used explicit instruction to develop word recognition skills, accompanied by clear feedback, active engagement, and cumulative review, helped students at risk for reading difficulty develop foundational reading skills. Evidence that the benefits of the instruction provided in this study persisted 2 years after the instruction ended attests to the long-term effectiveness of the intervention. In particular, the growth that students made and maintained in decoding skills is encouraging, for skilled reading cannot proceed without fluent word recognition. At the same time, longer term continued instruction that includes more vocabulary development and comprehension strategies would provide even greater benefit in helping children develop the skills they need to be successful readers.
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